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(54)  A  cutting  device  with  movable  punch 

(57)  A  punch  (7)  having  a  central  part  (12),  said 
central  part  (12)  being  equipped  with  a  multiplicity  of 
radial  projections  (13)  and  with  a  multiplicity  of  slots 
(16),  said  projections  (13)  having  an  external  lateral  sur- 
face  (14),  a  seat  (2)  having  a  surface  (15),  said  external 
lateral  surface  of  said  projections  being  in  contact  with 
said  surface  (15)  of  said  seat  (2),  a  shaped  element  (8) 
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comprising  a  flange  (17),  said  flange  having  a  bottom, 
said  bottom  being  equipped  with  a  multiplicity  of  rods 
(18),  said  rods  engaging  with  said  slots  (16)  in  the  inte- 
rior  thereof,  and  a  blank  -  holder  (9)  being  integral  with 
the  ends  of  said  rods. 
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Description 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  cutting  device  for 
performing  the  operation  of  cutting  metal  sheets, 
according  to  the  general  part  of  Claim  1  . 

BACKGROUND  OF  THE  INVENTION 

In  the  industrial  field  the  operation  of  cutting  is  a 
mechanical  operation  by  means  of  which  one  piece  of 
metal  is  detached  from  another  by  working  with  special 
tools  which  are  capable  of  cutting. 

This  operation  is  performed  by  applying  a  suitable 
pressure  with  the  tool  (blade  or  punch)  in  one  area  of 
the  material  so  as  to  make  it  slide  with  respect  to  the 
others. 

The  tool  used  is  a  blade  if  the  cuts  to  be  made  are 
open  but  it  is  a  punch  if  the  cuts  are  of  closed  profile. 

The  cutting  is  a  very  rapid  operation,  it  produces 
well-defined  shapes  in  an  instant  and  is  particularly  suit- 
able  for  the  working  of  metal  sheets. 

Opposite  to  the  tool,  which  has  a  rectilinear  move- 
ment,  is  the  die,  in  fixed  position,  which  functions  as 
support  for  the  metal  sheet  and  enables  it  to  be  cut. 

Initially  the  tool  displays  its  action  with  a  compres- 
sion  of  the  material,  causing  a  plastic  deformation  to 
take  place  which  creates  a  hollow  body;  in  the  subse- 
quent  phase,  the  compression  force,  which  increases 
gradually,  reaches  and  exceeds  the  value  of  the  shear 
strength  thus  producing  the  detachment  of  a  portion  of 
metal  sheet. 

During  the  cutting  operation,  the  fibres  of  the  metal 
sheet,  adjacent  to  the  cutting  corner  of  the  punch,  are 
bent  following  the  movement  of  the  tool  for  a  short  path 
prior  to  the  stage  when  they  are  finally  cut,  so  that  they 
are  compressed  and  deformed  along  the  entire  cut  con- 
tour. 

In  particular,  because  of  the  elasticity  of  the  mate- 
rial,  internal  reactions  occur,  in  correspondence  with  the 
cut  fibres,  and  these  reactions  cause  the  appearance  of 
appreciable  friction  between  the  slide  walls  and  this  fric- 
tion  prevents  the  exit  of  the  cut  disc  from  the  die  and  the 
removal  of  the  punch  from  the  hole  of  the  metal  sheet. 

For  the  purpose  of  avoiding  these  drawbacks,  a 
blank-holder  is  used  which,  by  acting  by  compression  in 
the  vicinity  of  the  edge  to  be  cut,  from  the  time  prior  to 
the  action  of  the  punch  and  until  the  latter  is  completely 
retracted,  prevents  the  deformation  of  the  cut  fibres. 

In  the  current  state  of  technology,  the  industrial 
machines  which  perform  the  cutting  of  metal  sheets  by 
means  of  punching  are  so  equipped  as  to  have  a  punch- 
ing  assembly  essentially  constituted  by  the  punch  itself, 
the  die  underneath  and  a  flexible  element  which  moves 
the  above  mentioned  punch. 

The  punch  is  held  in  a  guide  and  can  slide  in  the 
interior  of  a  body  known  as  a  punch  guide  which  also 

has  the  function  of  holding,  at  its  lower  end,  the  eventual 
blank-holder  element  should  the  use  of  this  be  required. 

In  its  turn,  the  punch  guide  can  slide  within  the  seat 
machined  on  the  bearing  structure  of  the  machine. 

5  Structurally  speaking  the  punching  assembly  there- 
fore  has  two  coaxial  cylindrical  profiles,  in  each  of  which 
is  provided  the  coupling  between,  the  surface  of  the 
body  which  constitutes  the  hole  and  the  surface  of  the 
body  which  constitutes  the  shaft.  This  coupling,  being  of 

10  the  guide  type,  therefore  requires  that  the  two  surfaces 
have  to  be  machined  to  tolerance  and  with  a  very  low 
degree  of  roughness. 

Furthermore,  in  correspondence  with  each  of  the 
above  mentioned  profiles,  a  mechanical  element,  a  key 

15  or  other  element,  must  be  provided  which  is  capable  of 
preventing  the  relative  displacement  between  the  ele- 
ment  which  constitutes  the  hole  and  the  element  which 
constitutes  the  coupling  shaft. 

From  the  above  it  will  therefore  be  apparent  that  the 
20  production  of  a  punch  assembly  requires  the  machining, 

to  tolerance  and  with  a  minimum  degree  of  roughness, 
of  at  least  four  surfaces,  i.e.  those  constituting  the  two 
couplings  and  the  creation  of  at  least  two  seats  for  the 
housing  of  the  associated  stop  keys;  all  this  involving 

25  increased  costs  requiring  considerable  accuracy 
between  the  die  and  punch. 

SUMMARY  OF  THE  INVENTION 

30  The  object  of  the  invention  is  to  provide  a  punch 
which  has  a  profile  shaped  in  such  a  way  as  to  reduce, 
as  far  as  cutting  in  half,  the  mechanical  operations  to  be 
carried  out  to  produce  the  component  pieces,  with 
respect  to  those  which  are  necessary  in  order  to  pro- 

35  duce  the  similar  punches  which  are  already  known 
today  and  a  punch  which  is  also  interchangeable  with 
the  known  punches  at  the  same  time. 

This  object  is  achieved  by  providing  that  the  body  of 
the  punch  has,  in  addition  to  an  upper  shank  which 

40  engages  with  the  flexible  means  and  a  lower  end  which 
functions  as  a  cutting  blade,  also  radial  projections,  par- 
allel  to  the  axis  of  the  body  and  developed  in  height  as 
much  as  the  above  mentioned  body  and  having  their 
external  surface  coupled  to  the  surface  of  the  housing 

45  hole  or  seat  machined  on  the  structure  of  the  machine. 
With  this  novel  solution  the  centering  and  the  guid- 

ing  of  the  central  punch  are  achieved  without  requiring 
recourse  to  the  use  of  the  intermediate  punch-guide 
body,  which  is  indispensable  in  the  current  operations. 

so  When  the  use  of  the  blank-holder  is  required,  the 
further  novel  feature  of  the  invention  resides  in  the  fact 
that  the  same  blank-holder  is  integral  with  a  shaped  ele- 
ment,  placed  above  it,  this  element  partially  engaging  in 
recesses  produced  on  the  body  of  the  punch.  These 

55  recesses  have  the  dual  function  of  centering  and  guid- 
ing  the  shaped  element  and,  therefore,  the  blank-holder 
located  underneath  it. 

The  advantages  of  the  punch  according  to  the 
invention  are  evident  from  the  above  because  the  punch 
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requires  a  single  coupling  to  tolerance  and  has  the  sur- 
faces  in  contact  having  minimum  roughness,  precisely 
in  correspondence  with  the  external  surface  of  the  pro- 
jections  of  the  punch  and  with  the  surface  of  the  housing 
seat,  as  well  as  a  single  mechanical  stop  point  (key)  to 
prevent  the  rotation  of  the  same  punch. 

Advantageously,  therefore,  the  machining  of  the 
other  surfaces  of  the  body  of  the  punch,  excluding  the 
surface  in  contact  with  the  fixed  seat,  as  well  as  the  pro- 
duction  of  the  entire  shaped  body  and  of  the  blank- 
holder  anchored  to  it,  can  be  carried  out  with  mechani- 
cal  processes  which  are  not  precision  processes,  with  a 
considerable  time  saving  and  hence  a  considerable 
reduction  in  costs. 

A  preferred  configuration  of  the  shaped  element 
comprises  a  flange,  equipped  at  the  bottom  with  a  mul- 
tiplicity  of  rods  placed  in  circumferential  fashion  and 
having  their  end  integral  with  a  disc,  which  functions  as 
blank-holder  and  as  connection  element  between  the 
same  rods. 

The  blank-holder  can  be  an  element  which  is  con- 
nected  in  movable  manner  to  the  rods  or,  in  punches  of 
smaller  dimensions,  may  be  an  integral  part  of  the  body 
of  the  rods. 

These  and  other  features  of  the  invention  will  be 
more  clearly  described  by  means  of  the  description  of 
some  of  its  possible  embodiments,  given  solely  by  way 
of  non-limiting  examples,  and  with  the  aid  of  the  accom- 
panying  drawings,  in  which: 

Fig.  1  is  a  front  view,  partially  in  cross  section,  of  the 
punch  assembly  of  this  invention  in  the  working 
position; 

Fig.  2  is  a  plan  view,  in  cross  section  according  to 
line  ll-ll  of  Fig.  1  of  the  punch  assembly,  in  the  work- 
ing  position; 

Fig.  3  is  a  front  view,  in  cross  section  according  to 
line  Ill-Ill  of  Fig.  4,  of  the  punch  assembly; 

Fig.  4  is  a  plan  view,  in  cross  section  according  to 
line  IV-IV  of  Fig.  3,  of  the  punch  assembly; 

Fig.  5  is  a  front  view  of  the  punch; 

Fig.  6  is  a  plan  view,  partially  in  cross  section 
according  to  line  VI-VI  of  Fig.  5  of  the  punch; 

Fig.  7  is  a  front  view,  partially  in  cross  section 
according  to  line  VII-VII  of  Fig.  8,  of  the  shaped  ele- 
ment; 

Fig.  8  is  a  plan  view,  partially  in  cross  section 
according  to  line  VIII-VIII  of  Fig.  7,  of  the  shaped 
element; 

Fig.  9  is  a  front  view,  partially  in  cross  section,  of  the 
blank-holder; 

Fig.  10  is  a  plan  view  of  the  blank-holder; 

Fig.  1  1  is  a  front  view  in  cross  section  of  the  punch 
assembly,  with  a  punch  of  considerable  dimen- 

5  sions; 

Fig.  12  is  a  front  view  in  cross  section  according  to 
line  XII-XII  of  Fig.  13,  of  a  punch  assembly,  with  a 
punch  of  small  dimensions; 

10 
Fig.  13  is  a  plan  view  in  cross  section  according  to 
line  XIII  -XI  1  1  of  Fig.  12,  of  the  punch  assembly; 

Fig.  1  4  is  a  front  view  of  the  punch  assembly  of  Fig. 
15  12. 

As  shown  in  Figs.  1-10,  the  punch  assembly  1  is 
placed  inside  the  seat  2  machined  on  the  fixed  structure 
3  of  the  machine  tool,  which  has  the  die  4  at  the  bottom, 

20  the  movable  upright  5  and  the  elastic  element  6  at  the 
top. 

The  punch  assembly  1  comprises  the  punch  7, 
placed  in  a  central  position  in  the  seat  2,  the  shaped  ele- 
ment  8,  coaxial  with  the  punch  7,  and  the  blank-holder 

25  9,  integral  with  the  terminal  section  of  the  same  element 
8. 

The  punch  7  is  characterized  by  the  fact  that  it  has, 
in  addition  to  the  upper  shank  10,  which  engages  with 
the  elastic  element  6  and  with  the  shaped  end  1  1  ,  which 

30  functions  as  the  cutting  blade,  also  a  central  part  1  2,  the 
latter  being  equipped  with  a  multiplicity  of  radial  projec- 
tions  13,  parallel  to  the  axis  of  the  same  punch. 

The  external  lateral  surface  1  4  of  the  projections  1  2 
coming  into  contact  with  and  being  coupled  to  tolerance 

35  to  the  surface  15  of  the  seat  2,  machined  in  the  body  3, 
ensures  the  guiding  and  centering  of  the  punch  7. 

The  projections  13  delimit  slots  16  which  are  paral- 
lel  to  the  axis  of  the  punch  7,  and  entering  the  body  1  2 
of  the  punch. 

40  The  shaped  element  8  comprises  a  flange  1  7,  the 
bottom  of  which  is  equipped  with  a  multiplicity  of  rods  1  8 
which  engage  in  the  recesses  16  machined  on  the  pin  7, 
after  the  above  mentioned  element  8  is  placed  in  a 
coaxial  manner  with  respect  to  the  pin  7. 

45  The  profile  of  the  cross-section  of  the  rods  18  is 
similar  to  but  of  dimensions  slightly  smaller  than  the  pro- 
file  of  the  corresponding  slots  16  within  which  the  rods 
18  engage,  thus  ensuring  the  positioning  of  the  entire 
shaped  element  8. 

so  The  blank-holder  9  is  anchored  to  the  end  of  the 
rods  18  by  means  of  a  movable  connection  with  the 
screws  1  9  and  the  projection  20. 

To  prevent  the  rotation  of  the  punch  7  about  its  own 
axis,  a  key  21  is  provided  which  is  integral  with  the  body 

55  3  and  which  engages  with  the  punch  7  by  means  of  the 
slot  22. 

The  principal  advantage  which  characterizes  the 
form  of  the  entire  punch  assembly  1  described  above 
lies  in  the  fact  that  the  only  surfaces  which  require  pre- 
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cision  mechanical  machining,  i.e.  to  tolerance  and  with 
a  minimum  degree  of  roughness,  are  the  external  sur- 
face  1  4  of  the  projections  1  3  and  the  two  walls  of  the  slot 
22  in  contact  with  the  key  21  . 

It  therefore  follows  that  all  the  other  surfaces  which 
constitute  the  three  elements  of  the  punch  assembly  1 
can  be  produced  with  mechanical  operations  which  are 
not  precision  machinings  and  therefore  with  a  consider- 
able  saving  of  both  time  and  money. 

The  form  of  the  radial  projections  13  as  well  as  the 
number  and  the  cross-section  of  the  rods  1  8  are  varia- 
ble  as  a  function  of  the  type  of  punch  7,  as  can  be  seen 
in  Fig.  11,  which  shows  a  structural  form  of  the  punch 
assembly  with  a  punch  7  of  large  dimensions. 

When  a  punch  7  has  a  reduced  cross-section,  as 
shown  in  Figs.  12,  13  and  14,  the  shaped  element  24 
has  the  end  25  configured  in  such  a  way  as  to  function 
as  a  blank-holder. 

Claims 

1.  In  a  machine  for  cutting  a  metal  sheet  which  com- 
prises  a  die  (4)  at  the  bottom  thereof,  a  movable 
upright  (5),  an  elastic  element  (6),  said  machine 
having  a  fixed  structure  (3),  a  seat  (2)  formed  in 
said  fixed  structure,  a  punch  assembly  (1),  said 
punch  assembly  (1)  having  movable  punch  (7) 
placed  within  said  seat  (2),  a  shaped  element  (8), 
said  element  (8)  being  coaxial  with  said  punch  (7) 
and  having  a  terminal  end  at  the  bottom  thereof,  a 
blank-holder  (9),  said  blank-holder  being  integral 
with  said  terminal  end  of  said  shaped  element  (8), 
said  punch  assembly  being  characterized  by  the 
fact  that  the  punch  (7)  has  a  central  part  (12),  said 
central  part  (12)  being  equipped  with  a  multiplicity 
of  radial  projections  (13)  and  with  a  multiplicity  of 
slots  (16),  said  projections  (13)  having  an  external 
lateral  surface  (14),  said  seat  (2)  having  a  surface 
(15),  said  external  lateral  surface  of  said  projections 
being  in  contact  with  and  coupled  to  tolerance  with 
said  surface  (15)  of  said  seat  (2),  said  shaped  ele- 
ment  (8)  comprising  a  flange  (17),  said  flange  hav- 
ing  a  bottom,  said  bottom  being  equipped  with  a 
multiplicity  of  rods  (18),  said  rods  engaging  with 
said  slots  (1  6)  in  the  interior  thereof. 

2.  The  punch  assembly  according  to  claim  1  wherein 
said  slots  (16)  have  a  profile,  said  rods  (18)  have  a 
cross-section  with  a  profile,  said  profile  of  said  rods 
being  similar  to  and  of  smaller  dimensions  than  said 
profile  of  said  slots  (16). 

3.  The  punch  assembly  according  to  claims  1  or  2, 
characterized  by  the  fact  that  it  is  equipped  with  at 
least  one  mechanical  element  (21)  integral  with 
said  structure  (3),  said  punch  (7)  having  a  slot  (22) 
corresponding  to  one  of  said  projections  (13),  said 
mechanical  element  (21)  engaging  with  said  slot 
(22). 

4.  The  punch  assembly  according  to  one  or  more  of 
the  preceding  claims  characterized  by  the  fact  that 
the  shaped  element  (24)  has  an  end  (25),  said  end 
being  configured  in  such  a  way  as  to  function  as  a 

5  blank-holder. 

5.  The  punch  assembly  according  to  claim  3,  charac- 
terized  by  the  fact  that  said  slots  (22)  have  two 
walls,  said  punch  assembly  (1)  provides  for  the 

10  machining  to  tolerance  and  with  a  minimum  degree 
of  roughness  of  said  external  surfaces  (1  4)  of  said 
projections  (1  3)  and  of  said  two  walls  of  the  slots 
(22). 
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